Subjective causal explanations for littering of waste are investigated through a questionnaire-based survey (N = 147). Participants were asked if they littered waste in the past, and if so why. They were also asked why they think some other people litter. The majority of the participants (71%) admitted having littered in the past. An analysis of the perceived reasons for littering showed significant differences in the reasons provided for their own littering as compared with other people's littering. The differences found were in line with previous research demonstrating a self-serving bias in intrapersonal as compared with interpersonal attributions. One's own littering is often justified by external causes, for example, shortcomings in the infrastructure, such as missing or filled garbage cans, whereas negative personal attributions, such as ignorance, naivety, and convenience, are most commonly considered to cause littering by others. The findings are discussed with reference to the integrative model of justified behaviour (MJB) , which covers a broad range of factors including attitudes, norms, knowledge, restrictions and options, habit formation, and evaluative processes of justification as determinants of behavioural decision-making. Implications for environmental management and for the design of anti-littering campaigns and environmental education are discussed.
Introduction
The littering of waste in urban and natural settings reduces the aesthetic and ecological quality of the environment (Berger and Sommerhalder, 2011, Crabb, 2014) . Littering is an annoying behaviour that causes high and avoidable costs and efforts for cleaning-up. A considerable amount of research has been devoted to the investigation of a broad range of measures for counteracting littering through environmental management and design and environmental education activities, such as organisation of clean-up days and conducting public anti-littering campaigns (de Kort et al., 2008 , Durdan et al., 1985 , Hansmann and Scholz, 2003 , Hansmann and Steimer, 2016 , Horsley, 1988 , Reich and Robertson, 1979 , Reiter and Samuel, 1980 . However, the littering problem has persisted and in connection with a trend towards growing urban populations and more consumption outdoors (e.g., takeaway meals, beverages), it even became worse in some places in the recent years. However, while cultural and societal changes constitute macro trends that may facilitate littering, it remains a problematic behaviour displayed by individuals in the psychological field of particular situations (Hansmann and Steimer, 2015, Schultz et al., 2013) . Hence, littering represents a problem of behavioural decision-making of individuals. This has been acknowledged in various previous studies relating measures for counteracting littering to psychological considerations of the learning theory (Keenan, 1996) and existing environmental behaviour models, such as the theory of planned behaviour (Ajzen, 1991 , Hansmann, 2012 or the focus theory of normative conduct (Cialdini et al., 1990 , Reno et al., 1993 .
However, so far no study has asked litterers straightforwardly for the reasons that make them litter. This is unfortunate, because knowing more about the subjectively perceived reasons for littering seems crucial for understanding the cognitive and motivational processes connected to this problematic behaviour on the background of psychological theories on intra-and interpersonal attributions (Aronson et al., 2003 , Heider, 1958 , Kelley, 1973 . Subjectively perceived reasons for littering may correspond with actual causes and could, thus, point towards options for tackling and counteracting the littering problem. This is true even though previous research has shown that self-attributions -as well as interpersonal attributions for behaviour of othersshould not be taken by face value. The stated reasons perceived by laymen do not always reveal the actual behaviour causes, as they tend to be biased to some extent (Jones et al., 1972 , Watson, 1982 . A well-known tendency in this regard is the so-called self-serving bias in causal attributions (Larson, 1977, Meyer and Först-erling, 1993) . This bias consists in a tendency of actors towards self-referential personal attributions for their positive behaviours and successful performances versus more situational attributions for own failures, mishaps, negative behaviours, and on the contrary in more situational attributions of observers for the success of others and rather personal attributions for others' failures, mishaps, and negative behaviours (Malle, 2006) . In particular, in situations with a high level of threat to the self, actors display such a self-serving bias in causal attribution (Campbell and Sedikides, 1999) . Assuming that engagement in morally wrong behaviours entails a high level of threat to the self, a particularly strong self-serving bias may exist in attributions for socially disapproved behaviours such as littering.
According to the neutralization theory by Sykes and Matza (1957) , posterior explanations (≈ causal attributions) for own violations of social norms may represent rationalisations, which aim to justify the norm violation to protect the self from self-blame and being blamed by others. Justification processes may, thus, be a factor accounting for differences between self-attributions and attributions for the behaviour of other persons. According to the neutralization theory, a self-serving bias attributing one's own littering rather to situational causes could serve as justification protecting litterers from self-blame and being blamed by others. As compared with such intrapersonal attributions, littering by others may be explained to a larger extent by (negative) personal factors.
The existence of defence mechanisms against blame from others refers to the diametrically contrary process of accusing (offending) others for their misconduct. Thus, attributions for norm violations by others may reflect accusations in as much as attributions for one's own norm-violations represent justifications of the self. Considered on the background of the social comparison theory (Festinger, 1954) , both justifying oneself and accusing others are identical in the effect to enhance the self in (moral) social comparison with others.
Psychological processes of justification have since long been investigated in the domain of criminology (Copes, 2003 , Costello, 2000 , Sykes and Matza, 1957 . Since the 1990s, justification processes have also been investigated as a facilitating factor of environmentally negative behaviours and, thus, proved helpful to explain inconsistencies between environmental attitudes and behaviour (Diekmann and Preisendörfer, 1992 , Fritsche, 1999 , Hansmann et al., 2006 , Schahn et al., 1995 . These findings suggest that supplementary to subjective norms, perceived behavioural control, and behaviour intentions which are considered in the theory of planned behaviour (Ajzen, 1991, Armitage and Conner, 2001 ), processes of justification should be taken into account to better understand, explain and predict environmental behaviour. accordingly developed an integrative model of justified behaviour (MJB), which covers, combines and integrates processes postulated by both the neutralization theory and the theory of planned behaviour and further concepts (Figure 1 ). The investigation of subjective explanations of litterers for their own past littering and the comparison of these intrapersonal attributions with interpersonal attributions for the littering of others will illustrate how processes of justification postulated within the MJB operate. Apart from justifications, personal norms and attitudes, social norms and group dynamics, knowledge and competencies and external restrictions and options determine environmental behaviour according to the MJB. Finally, habits of behaviour can develop according to the MJB if a certain behaviour has been displayed "successfully" several times. It should be noted in this regards that the primary or main function of waste disposal is to get rid of waste and that littering can in fact be deemed successful with reference to this goal, so that negative littering habits may easily develop, if no negative Fig. 1 Schematic depiction of the model of justified behaviour (MJB) extended by processes of interpersonal attributions and evaluations of the behaviour of others (adapted from sanctions or consequences are experienced. If a negative behaviour such as littering is then displayed habitually, the behavioural decision-making is not highly conscious any more, which poses specific problems for changing it (cf. Dahlstrand and Biel, 1997, Lewin, 1951) .
In this study, the stated subjective reasons of litterers for their own littering will be investigated to substantiate and further develop the MJB, and derive corresponding recommendations for counteracting littering. Possible differences between intrapersonal attributions and interpersonal attributions for littering of others will be specifically investigated. Based on previous theories and findings, it is expected that this investigation will reveal a self-serving tendency in laypersons' evaluations of causes of their own littering which protects the self from self-blame and social blame (≈ justification). By including an investigation of the evaluation of the behaviour of others, the MJB is embedded into a broader network of social processes and relationships in this study (see upper part of Figure 1 ). Complementary to the evaluation and justification of their own behaviour, people also evaluate behaviour of others and either put blame on them or justify their actions. Behavioural decision-making, thus, involves internal justifications and is likewise related to social evaluation and influence processes based on interpersonal attributions.
Materials and methods

Data acquisition and experimental embedding of the survey
A questionnaire-based survey was conducted to investigate and compare subjective causal attributions of people for their own littering and littering of others. The participants of the study were recruited in public places of various Swiss cities. Passers-by were asked to participate in a survey on littering, and if they agreed, they were handed out questionnaires in self-addressed post-paid envelopes. The questions investigating causal attributions for littering (which are focused in this article) were embedded in a larger questionnaire developed for a quasi-experimental study on anti-littering communication, in which effects of posters and face-toface communication on littering intentions for the future were investigated. The experimental design and its findings have been published by and will, therefore, not be reported here. However, due to the experimental variation, half of the persons who received a questionnaire were engaged for about 5 minutes in a face-to-face communication on the topic of littering before completing the questionnaire. The possible influence of these face-to-face communications on causal attributions for littering is not the main focus of this article and no a priori hypotheses were formulated in this regard. However, since causes of littering may have been addressed in the face-to-face discussions, a corresponding analysis will be accomplished to control for a possible influence. Furthermore, all participants of this study evaluated 3 anti-littering posters displayed in the questionnaire. None of these posters addressed or mentioned causal attributions for littering (cf. Hansmann and Steimer, 2015, 2016) , and their influence on such attributions is, therefore, presumably negligible. However, the embedding of the present study and findings in a surrounding study on anti-littering communication requires caution in the interpretation of the findings. As the present study is the first one to investigate causal attributions for littering, it is important that future studies aiming to replicate the findings and investigate causal attributions for littering in more depth will be conducted.
Content of the questionnaire
The first items of the questionnaire asked for age and gender of the participants. Subsequently, some items, which are not focused in this article, followed. The participants evaluated 3 anti-littering posters depicted in the questionnaire, and those who took part in face-toface communications on littering additionally evaluated these face-to-face talks (Hansmann and Steimer, 2015, 2016) . Further items asked, which are likewise not focused in this analysis, addressed attitudes towards littering and intentions for future behaviour.
Thereafter, 3 items on subjective reasons for one's own (possible) littering and for littering of others were included in the questionnaire. Firstly, the participants were asked to report the frequency of their possible own littering behaviour in the past on a 5-point rating scale (1 = never, 2 = seldom, 3 = sometimes, 4 = often, 5 = very often). Secondly, they were asked for the reasons why they littered in the past, if they did so.
This question was open-ended and left space to describe one or several reasons for one's own littering. People who did not litter in the past (responding never to the previous question) were not expected to answer this question. Thirdly, all the participants were asked why they think some other people litter waste. Again, the question was open-ended and space was provided to describe one or several reasons for littering of other persons.
Statistical analysis and hypotheses
Subjective attributions for one's own littering and littering by others were extracted from the open-ended responses of the participants. In the first step, 15 rather specific categories of reasons for littering to which the attributions could be assigned were formed. The responses of the participants contained one or several of the 15 distinct attributions for littering. These specific categories of attributions were only analysed in a descriptive way. Based on a combined data-and theory-driven approach, the 15 different causal attributions for one's own littering and littering by others were then assigned to 6 higher order categories to establish sufficient numbers of entries for statistical analyses with adequate power. To compare intrapersonal and interpersonal attributions with regard to the frequency of occurrence of attributions of these categories, six separate 4-field chi-square tests were conducted.
Littering is a negative, norm-violating behaviour. Personal attributions make the litterers responsible for this behaviour and are, thus, putting blame on them, whereas situational attributions protect the actor from being blamed and may, thus, be regarded as justifications for littering. Based on previous empirical findings and theoretical accounts on justifications and attributions as outlined in the introduction, it was expected that there would be more situational attributions for one's own littering than for littering of others (Hypothesis 1). Additionally, it was expected that there would be less personal attributions for one's own littering than for littering by others (Hypothesis 2).
Differences between the two experimental conditions (with vs. without face-to-face communication), between men and women, and between younger and older people were also investigated using 4-field chi-square tests, but separately for intrapersonal and interpersonal attributions. No theory-based a priori hypotheses were formulated with regard to these comparisons.
Participants
Altogether 420 questionnaires were distributed, 210 in each quasi-experimental condition. In total, 147 questionnaires were filled out and sent back in enclosed return envelopes (response rate 35%). The participants included 82 persons (56%) who participated in face-toface communication on littering and 65 persons (44%) of the control condition without face-to-face talks. The gender distribution was 64% women and 36% men. This gender distribution deviates highly significantly from an equal distribution (binomial test, assumed test proportion 50:50, p ≤ 0.001) and women are, thus, overrepresented in this study. The age of the participants ranged from 15 to 86 years with an average of M = 33.4 years (SD = 17.7 years, median = 26 years, mode = 18 years).
Results and discussion
Self-reported frequency of littering
The participants judged the frequency of their own littering in the past on a rating scale from 1 (= never) to 5 (= very often). The overall mean of the ratings was M = 2.0 corresponding to the answer rarely (= 2). Almost 30% of the respondents said they never littered waste in the past, 42.9 % selected rarely, almost 25% responded with occasionally and only 2.7% stated that they littered often in the past. Not a single person selected very often. Men reported somewhat more littering (M = 2.2) than women (M = 1.9), but this difference was not significant (independent samples t test, p = 0.075). Self-reported littering decreased significantly with the age of the respondents (Pearson correlation: age with self-reported littering, r = -0.33, p < 0.001).
Stated reasons for littering by oneself and others
Of the 146 participants, 131 (89.7%) provided reasons for the littering of others and 78 (53.4%) provided reasons for their own littering in the past. The question asking for an interpersonal attribution for littering by others was, thus, answered more often than the one asking for an intrapersonal attribution. This was to be expected, as some people stated they never littered in the past.
In the first step of content analysis, the diverse specific answers were assigned to more general categories to establish sufficient numbers of entries for statistical testing.
The answers were, thus, assigned to 6 main categories following the assignment scheme described in Table 1 . The last column of the scheme classifies these attributions as internal (i.e., blaming the actor) or situational (external, justification). It also considers that personal attributions vary in the degree of blame put on the actor as, for example, inattentiveness contains elements of an excuse (the act was not performed intentionally) as well as of an accusation, whereas ignorance, naivety and convenience assign more responsibility to the actor. On the contrary, if "overfilled disposal waste bins" are provided as the reason for littering, the negative behaviour has been attributed to aspects of infrastructure. The category infrastructure represents an external, situational attribution serving as justification for the actor.
The response of a participant may contain one or more attributions or causal explanations. However, the responses were coded in a way to ensure that each person's response can maximally have the value of one (= type of attribution present) for each higher order category of Table 1 . This means that, for example, attributions of a person to two (or more) aspects of infrastructure such as "waste bins were overfilled" and "waste bin was far away" are counted identically as the response of a person who noted only one of these two reasons.
The percentage distribution of intrapersonal and interpersonal attributions for littering after classification based on the 6 different categories is shown in Figure  2 . Accordingly, problems with the disposal infrastructure are considered the most common reasons for one's own littering (97.4%), but are rarely mentioned as the reason causing others to litter (19.1%). The relative frequency of intrapersonal and interpersonal attributions to infrastructure was compared by means of a 4-field chi-square test, which revealed that this difference was statistically highly significant (X² = 120.19; df = 1; p < 0.001). Significant differences were also found for the 3 attribution categories ignorance (11.5% vs. 87.0%, X² = 115.03, df = 1, p < 0.001), convenience (29.5% vs. 55.0%, X² = 12.8, df = 1, p < 0.001) and naivety (0% vs. 55.7%, X² = 66.8, df = 1, p < 0.001), which were used significantly more often to explain littering of others than one's own littering. Hypotheses 1 and 2 were confirmed by these findings in relation to these categories.
However, attributions belonging to the two remaining categories inattentiveness and conformity with norms were found roughly with the same relative frequency as explanations for one's own littering and littering by others (all three chi-square tests, p > 0.05; for percentages see Figure 2 ).
Table 1
Scheme for the assignment of perceived reasons for littering to 6 higher order categories of attributions Note. If a participant has noted various specific reasons from the same higher order category, these are counted together as one. The higher order categories are, thus, coded dichotomously as 0 (= category of attribution not present) or 1 (= category of attribution present) 
Influences of demographic variables on attributions for littering by oneself and others
For the analysis of possible gender differences in causal attributions, intrapersonal and interpersonal attributions of the 6 categories were compared between men and women. For this purpose, in total, 12 chi-square tests were conducted. No significant differences between the two genders with regard to the perceived reasons for one's own littering and littering of other persons were found in these comparisons. The relative frequencies of the 6 categories were similar across genders for both the intra-and interpersonal attributions.
To analyse a possible influence of the age of the participants on the attributions, the sample was split in two age groups, namely persons who are younger or exactly 25 years old and persons who are 26 years or older. The analyses by means of the chi-square test showed no significant differences in the perceived reasons for one's own littering. However, in 2 of the 6 chi-square tests with respect to reasons why other persons supposedly litter, significant differences were found. Younger participants mentioned reasons of the category infrastructure significantly more often to explain littering by others than older participants (29.0% vs. 10.1%, X 2 = 7.5; df = 1; p < 0.01). On the contrary, attributions to naivety were provided by 69.6% of the older respondents but only by 40.3% of those younger or exactly 25 years old, which also represents a significant difference (X 2 = 11.3; df = 1; p < 0.001). The elders accordingly look upon other persons who litter, rather as (possibly younger and) naive, while the younger regard critical points of the infrastructure more often as cause of littering.
Quasi-experimental condition and attributions for littering
Attributions of respondents who participated in face-toface communication with anti-littering ambassadors (experimental condition) were compared with attributions provided by those who did not take part in such talks (control condition). The corresponding 4-field chisquare tests on intrapersonal attributions showed no significant differences between the two conditions with regard to any of the higher order categories. Attributions for one's own littering were, thus, not influenced by the face-to-face conversations with the anti-littering ambassadors. However, considering attributions for the littering of others, significant differences were detected with respect to 4 categories of attributions.
As Figure 3 shows, the respondents who did not participate in a face-to-face discussion attributed littering of others significantly more often to naivety (69.4% vs. 43.5%; X 2 = 8.86; df = 1; p < 0.01) and conformity with Percentage of respondents with anti-littering faceto-face discussion (N = 69) and without face-to-face discussion (N = 62) providing attributions of 6 categories for littering of other persons; * p < 0.05; ** p < 0.01, significant difference according to chi-square tests (wrong) norms (29.0% vs. 7.2%; X 2 = 10.71, df = 1, p = 0.001) as compared with the persons who participated in such discussions. On the contrary those who participated in face-to-face discussions on littering attributed littering of others more often to ignorance (91.3% vs. 74.2%; X 2 = 6.84; df = 1; p < 0.01) and convenience (63.8% vs. 45.2%; X 2 = 4.57; df = 1; p < 0.05) as compared with the people from the control condition.
Subjective reasons for one's own littering were, thus, not influenced by the face-to-face discussions, but they had a considerable influence on attributions for the littering of others. The greater stability of self-attributions as compared with interpersonal ones may be due to the higher level of knowledge and insight that people have regarding their own behaviour as compared with behaviour of others (Aronson et al., 2003 , Jones at al., 1972 . It seems plausible that people are not so easily influenced with respect to their beliefs on causes of their own (littering) behaviour as they consider themselves knowing in this regard, whereas they may consider anti-littering ambassadors as experts for littering in general and, therefore, may nevertheless adopt reasons which the ambassadors state for littering in general, respectively by others.
In spite of this difference, both the participants who took part in face-to-face discussions as well as those from the control condition consider the negative personal attributions ignorance, naivety and convenience as the 3 predominant reasons for other people's littering (Figure 3) . The fundamental finding of a prevalence of negative personal attributions for littering of others was, thus, not altered by the experimental variation included in this study. There was no significant influence of the experimental variation on causal attributions for one's own littering. The finding of a prevalence of situational, infrastructure-based accounts (as justification) for one's own littering was likewise not altered by the experimental variation.
Conclusions
The reasons which people hold responsible for their own littering and for other people´s littering were investigated and compared. People attributed their own littering rather to external situational factors, whereas littering by others was predominantly attributed to nega tive internal, personal factors. The majority of litterers (97.4%), thus, excused their own littering with dysfunctional aspects of the disposal infrastructure such as lacking or overfilled waste bins whereas only 19.1% of the participants make these aspects responsible for other people's littering. Within the frame of the MJB, this tendency can be understood as a process of justification in which litterers protect themselves from selfblame and from being blamed by others by renouncing personal responsibility for their negative dysfunctional behaviour. On the contrary, other people's littering was predominantly explained by personal factors, in particular ignorance followed by naivety and convenience. In line with previous research, situational, external factors were, thus, made accountable to a higher degree for one's own behaviour than for the behaviours of others (Jones at al., 1972 , Meyer and Försterling, 1993 , Watson, 1982 . More specifically, the current findings are consistent with previous studies showing a self-serving bias in attributions (McFarland and Ross, 1982 , Kelley and Michela, 1980 , Watson, 1982 and suggest that this bias facilitates situation-based explanations for environmentally harmful, norm-violating behaviours such as littering.
Previous attribution research shows that differences between intrapersonal and interpersonal attributions are caused by both motivational and informational factors (Meyer and Försterling, 1993) . From the motivational perspective, a self-serving attribution bias protects the self from negative effects connected to self-blame (Campbell and Sedikides, 1999) . However, differences in perspectives and knowledge likewise contribute to differences of attributions provided by observers as compared with actors (Jones at al., 1972) . People have a different perceptual perspective on their own behaviour, where they usually look upon the situation surrounding them while acting, as compared with the observation of the behaviour of others whom they may perceive as actors in the foreground in a situation that constitutes the background of action. People also tend to know more about the situational constraints and circumstances of their own actions as compared with the situational constraints of other persons. Accordingly, actor-observer differences in causal attributions are not exclusively due to motivational factors, such as self-serving interests. Still, in line with the MJB, neutralization theory and previous research on a self-serving bias in causal attribution, the present findings suggest a substantial bias through cognitive processes of justification of one's own negative behaviours by claiming situational causation.
Furthermore, personal attributions for morally wrong behaviour of others may serve a social function to influence others in direction of morally positive behaviour by putting blame personally on them. Based on this reasoning, the MJB could, thus, be further elaborated by processes of interpersonal attributions referring to the behaviour of others. Evaluations of others are, thus, conducted complementary to the evaluation and appraisal of one's own behaviour (Figure 1) . While the process of evaluating others may be biased towards putting the blame on them, a bias towards self-enhancing justifications may prevail in intrapersonal attributions for one's own littering. The MJB basically represents a social psychological model of environmental behavioural decision-making of individuals embedded in their social context. Through including a focus on attributions, which individuals provide for the behaviour of others, an additional element of social connectivity between behavioural decision-makers and their social environment is established (Figure 1 ).
Though justifications of litterers seem influenced by a self-protecting bias, they must not be considered straightforwardly invalid. Instead, they may to some extent point to dysfunctional aspects of environmental management and design which may facilitate littering. Lack of disposal facilities or large distances to such facilities have been shown in previous research to increase tendencies of littering (Crabb, 2014 , Durdan et al., 1985 , Keenan, 1996 . The situational attributions for one's own littering are, thus, consistent with previous findings on factors facilitating littering and can be clearly linked to corresponding recommendations for environmental management, namely to provide sufficient and visible disposing facilities in areas where littering is a problem (Baltes and Hayward, 1976 , O'Neill et al., 1980 , Stokols and Altman, 1987 . However, complementary to these implications for environmental management, the partly biased situational attributions have implications for environmental communication and education, namely that corresponding campaigns or activities should help counteract cognitive justifications for littering in order to reduce it (Diekmann and Preisendörfer, 1992; Fritsche, 1999; Hansmann et al., 2006) . The MJB describes diverse factors which influence individual behaviour. As the different approaches or measures that can be applied against littering vary in the potential which they have to address certain causes and processes that facilitate littering, the MJB, thus, implies that a broad set of diverse and complementary measures as well educational and campaigning activities are needed to effectively solve the problem of littering. For example, logistic measures (e.g., providing sufficient and visible waste bins) can create behavioural options and reduce restrictions for correct disposal (Baltes and Hayward, 1976 , Durdan et al., 1985 , Keenan, 1996 , Stokols and Altman, 1987 . Cleaning up the environment regularly may alter perceived descriptive norms with corresponding implications for perceived prescriptive social norms requiring correct disposal (Cialdini et al., 1990 , Reno et al., 1993 , Schultz et al., 2013 , faceto-face communication, waste education in school and anti-littering campaigns employing media (e.g., posters or TV-spots) may promote environmental knowledge and foster positive personal attitudes , 2016 , Reich and Robertson, 1979 . Group processes and resulting group norms may be tackled by well-motivated and positively experienced clean-up activities of social groups (e.g., clean-up days of school classes or sports clubs out in nature). To combine diverse measures and educational activities is, therefore, most promising in reducing littering effectively. The MJB could, thus, be used as a tool for the planning of anti-littering campaigns as it conceptualises the diverse underlying factors that sustain the littering problem (Hansmann, 2012) . Still more research is needed to analyse which measures and activities are most suitable to specifically address the different determinants of behaviour.
